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In This IssueA Bacterial 50-to-30 Exoribonuclease
PAGE 681
It is widely held that bacteria lack exoribonucleases capable of degrading RNA in the 50-to-30 direction. Mathy et al. chal-
lenge this viewwith the discovery of a 50-30 exonuclease inBacillus subtilis. This finding eliminates one of the characteristics
that had been thought to distinguish eukaryotes from prokaryotes. The existence of this exonuclease also explains why
mRNAs in B. subtilis are stabilized downstream of stalled ribosomes or bound proteins whereas similar RNAs are rapidly
degraded in Escherichia coli that lacks a similar enzyme.
F-BAR Is a Well-Rounded Protein Domain
PAGE 761
Pombe Cdc15 homology (PCH) proteins are involved in various actin-based processes
that involve membrane deformation, such as cytokinesis, cell motility, and endocytosis.
A defining feature of PCH proteins is the EFC/F-BAR domain, which is required for
membrane curvature or tubulation. By solving crystal structures of two EFC/F-BAR
domains, Shimada et al. propose a model of membrane tubulation in which the curved
EFC/F-BAR domain forms a spiral filament around a tubular membrane. Striation of tubular
membranes was also observed by cryotransmission electron microscopy, and mutational
analyses indicate that filament formation is important in membrane tubulation. Further-
more, the authors demonstrate that the EFC/F-BAR domain-containing FBP17 protein is
involved in the late stage of clathrin-mediated endocytosis.
In S Phase the Xs Part Ways
PAGE 693
In mammalian females, the two X chromosomes are treated differently in every cell, with one X being active and the other
being silent. Here, Zhang et al. demonstrate that the inactive X (Xi) is targeted to a distinct perinucleolar site during S phase.
Deleting the noncoding Xist gene results in a loss of nucleolar association and X chromosome reactivation. Thus dynamic
subnuclear localization may be an important aspect of heterochromatin replication.
Two Ways to Give Heterochromatin the Silent Treatment
PAGE 707
Heterochromatin is an altered chromatin structure that is epigenetically inherited and plays important roles in gene regu-
lation and genome stability. Recent studies challenge the longstanding view that heterochromatin is transcriptionally inert
showing that RNA interference (RNAi)-dependent gene silencing in heterochromatin is mediated by the degradation of na-
scent transcripts. In this study, Bu¨hler et al. demonstrate that transgenes inserted in heterochromatic repeats are direct
targets of RNAi. In addition, the authors show that another RNA degradation pathway involving the TRAMP and exosome
complexes contributes to robust silencing of heterochromatic genes.
Different Retinoic Acid Receptors for Life and Death
PAGE 723
Retinoic acid activates the nuclear retinoic acid receptor (RAR) and thus inhibits cell growth. However, in some tissues, ret-
inoic acid promotes cell proliferation. Schug et al. now show that retinoic acid also activates the nuclear receptor PPARb/d,
thereby inducing prosurvival genes. Partitioning of retinoic acid between the two receptors is regulated by the intracellular
lipid-binding proteins CRABP-II and FABP5 that ‘‘channel’’ retinoic acid to RAR and PPARb/d, respectively. Consequently,
retinoic acid is proapoptotic in cells with high levels of CRABP-II but promotes survival in cells that highly express FABP5.
Thus, theopposingeffects of retinoicacidoncell growthemanate fromalternate activationof twodifferent nuclear receptors.
Restoring the Immunological Synapse after a Breakdown
PAGE 773
The immunological synapse is a junction between a T cell and an antigen-presenting cell.
It is composed of three major compartments with a radially symmetrical structure. Here
Sims et al. define the opposing effects of the proteins PKCq and WASp on the stability
of the immunological synapse. The authors find that PKCq is needed to disrupt the
symmetry of the immunological synapse, which leads to its destabilization. In contrast,
WASp promotes the reestablishment of symmetrical synapses. The authors show that
a PKCq inhibitor allowed the reestablishment of the immunological synapse in WASp-
deficient T cells, thereby placing WASp upstream of PKCq. Given that PKCq is required
for induction of asthma in mice, these findings have implications for treatment of asthma
via stabilization of the immunological synapse.Cell 129, May 18, 2007 ª2007 Elsevier Inc. 633
Gap Junctions in Asymmetry Smell Right
PAGE 787
Developing neurons are often connected into electrical and chemical networks by gap junc-
tions, which are composed of innexins or connexins. Chuang et al. show that a transient in-
nexin network in the developing nervous system of Caenorhabditis elegans coordinates the
differentiation of neurons on the left and right side of the animal. Communication between
cells in the network causes olfactory neurons on the left and right sides to establish distinct
patterns of gene expression, thus generating left-right olfactory asymmetry. In addition,
gap junctions affect the distribution of chemical synapses by interacting with a calcium-reg-
ulated kinase cascade. These results provide new insights into gap junction activity in devel-
oping circuits.
The Structural Basis for ZAP-70 Autoinhibition
PAGE 735
ZAP-70, a cytoplasmic protein tyrosine kinase, plays a key function in T cell antigen receptor
signaling and has been implicated in diseases such as immunodeficiency, autoimmunity, and
leukemia. Deindl et al. have solved the crystal structure of full-length ZAP-70 in an autoinhibited state. The structure reveals
the sequestration of two unphosphorylated tyrosine residues in a segment that links tandem SH2 domains to the catalytic
domain. The inhibited state results from unprecedented stabilization of the hinge between the kinase lobes. The inhibited
structure suggests that T cell activation propagates a conformational change to render the tyrosines accessible to phos-
phorylation, thus promoting activation of the kinase. The study provides new insights into how T cells initiate signaling after
antigen recognition.
Recycling Ubiquitin in Bad Times
PAGE 747
Tomaintain cellular function in times of environmental stress, cells regulate the level of proteasome components by a feed-
back mechanism. Hanna et al. now report an additional feedback mechanism that controls levels of ubiquitin, a signaling
molecule conjugated to proteins targeted for degradation. This pathway does not upregulate proteasomes but elevates the
levels of an enzyme that increases the proteasome’s efficiency at recovering ubiquitin from its substrates, thereby helping
to recycle ubiquitin in times of ubiquitin shortage.
Charting a Course from the Synapse to the Nucleus
PAGE 801
Lee et al. demonstrate that a cell adhesion molecule-associated protein (CAMAP)
provides an important retrograde signal during long-term facilitation in neuronal
synapses in Aplysia. CAMAP associates with apCAM at the plasma membrane of
sensory neurons. Following synaptic activation that induces long-term facilitation,
CAMAP dissociates from apCAM and translocates into the cell nucleus, where it
coactivates CREB-mediated transcription. Thus, CAMAP is a retrograde signaling
molecule that translocates from activated synapses to the nucleus to activate
gene transcription required for the synapse-specific forms of long-term plasticity.
Spreading the Wealth Ensures Epigenetic
Inheritance
PAGE 813
Cells with identical DNA can maintain heritable, epigenetic differences. Dodd et al. use a stochastic model to examine epi-
genetic inheritance. They show that inheritance can be achieved by positive feedback in posttranslational modification of
nucleosomes, wherebymodified nucleosomes recruit enzymes that reproduce themodification onto nearby nucleosomes.
They show that with this mechanism, a patch of nucleosomes can robustly maintain states of alternative modification over
many generations, despite rapid and error-prone turnover of individual modifications and disruption due to DNA replication.
However, recruitment must be both cooperative and able to act over a distance, arguing against simple continuous spread-
ing models of nucleosome modification.
Solexa Sequencing ChIPs Away at the Histone Methylation Map
PAGE 823
Histone modifications profoundly affect gene expression in eukaryotic genomes. Here, Barski et al. report high-resolution
profiling of 20 histone lysine and arginine methylations as well as the interaction of RNA Pol II, H2A.Z, and CTCF in human
T cells using a combination of chromatin immunoprecipitation (ChIP) and the Solexa sequencing technology. Their data in-
dicate that monomethylation of H3K27, H3K9, H4K20, and H2BK5 are linked to gene activation, whereas trimethylation of
H3K27, H3K9, andH3K79 are linked to repression. Specificmodification patterns are detected at chromosomebreakpoints
associated with cancer. These maps provide new insights into the function of histone methylation and chromatin organiza-
tion and may serve as a foundation for further understanding of epigenomic changes under pathological conditions.Cell 129, May 18, 2007 ª2007 Elsevier Inc. 635
